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UNUSUAL BACTERIAL ISOLATES OBTAINED
FROM A VARIETY OF CLINICAL SPECIMENS
TRUANT, J. P.,

PH.D.*

T H E EXPERIENCES ENCOUNTERED during the past year as a result of special emphasis on
the isolation and identification of unusual isolates from clinical specimens have been
rewarding to both the bacteriologists and clinicians. The information reported herein
consists of data obtained from sixty clinical cases which yielded unusual organisms as
a result of the bacteriological studies. An earnest attempt has been made to use bacterial
nomenclature instead of such poor terminology as "unclassified" or "unidentified".
The primary purpose of this report is to emphasize that there is an important need
to pay particular attention to the bacteriological report which states "gram positive (or
negative) fastidious organism seen in one medium, unable to isolate". This statement
is especially true if the specimen submitted to the bacteriological laboratory consists
of one of the body fluids (i.e. blood, pleural or spinal fluid, etc.) or visceral tissues
(i.e., liver, lung or spleen, etc.) which would normally be sterile. Both the bacteriologist
and the clinician should critically evaluate the findings. Neither of these individuals
should state that "the isolate is probably a contaminant" without seriously questioning
the following aspects: (a) The method used for the collection of the specimen and the
possibilities of contamination, (b) Noting whether or not the smear was microscopically
positive, (c) Comparison of smear and cultural evidence, (d) Evaluation of the numbers
and types of organisms initially observed and the ability to grow in fluid or soldi media,
(e) Noting the striking features of the underlying disease, etc.
During the past year, members of our bacteriology section have been alerted to
pay particular attention to all of the details mentioned above. In addition to these
points, it is of interest to note that the clinician not only desires information on the
identiflcation of the isolate, but also requires the antibiotic susceptibility pattern of
the organism. Since many of the special isolates do not grow on solid media, the
antibiotic disc test cannot be used. Special tube dilution methods for the performance
of these tests with anaerobes and micro-aerophilic organisms were devised and they
are included in this report.
"Department of Laboratories.
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Intensive e f f o r t is required by both the bacteriologist and clinician in the evaluation,
interpretation and correlation of the data obtained as the result of the isolation of
these "unusual organisms". Some of the difficulties of making the diagnosis in patients
with apparent infectious disease processes have been overcome as the direct result of
the teamwork between our group and D r . Ferguson's staff at The Division of Laboratories, Michigan Department of Health, Lansing.
MATERIALS

AND METHODS

The cultural media which is used for primary isolation of pathogens depends upon the
source and type of specimen submitted for bacteriological examination. The majority of
body fluids and tissues are inoculated with the aid of a sterile swab or loop into thioglycollate
fluid medium and on the surface of the following solid media: (a) Trypticase soy sheep's
blood agar: (b) Chocolate agar with Bacto-Proteose No. 3 enriched with Bacto-Hemoglobin
and supplemnt B and (c) Desoxycholate agar. The thioglycollate medium support's the
growth of numerous types of aerobic, anaerobic and facultative organisms which are either
pathogenic or non-pathogenic. Sodium thioglycollate is the reducing agent which permits
a low Eh potential in the depths of the test-tubes over an extended period of time. The present
formula contains pancreatic casein digest and plant digests (Phytone) which assist in the
cultivation of the more fastidious organisms. In addition to the thioglycollate medium, an
additional anaerobic procedure employing the Brewer Anaerobic Jar is used for petri plates
containing the solid media.
The technologist should correlate the information obtained from the examination of
the gram-stained smears of the specimen and the thioglycollate culture with the smears
prepared from subcultures in fluid and solid media. The examiner may see two or more
morphological types of organisms which stain both gram positive and gram negative. Furthermore, the bacteria may have different oxygen requirements and wou'd be classified as aerobic,
facultative or anaerobic according to their cultural characteristics. The combination of results
frequently confuses the inexperienced bacteriologist and thus requires the attention of more
experienced laboratotry personnel. The actual importance of this bacteriological approach
will be noted by the reader if he carefully surveys the microscopic results and the identification of isolates reported in the tables.
It is our experience that the media and conditions listed above permits the isolation
of a wide variety of aerobic, facultative and anaerobic organisms from minimal inocula.
The more fastidious species frequently grow only in the depths of the thioglycollate media.
Subcultures of the preliminary isolates are made using (i) thioglycollate broth with and without
10 percent horse serum or ascitic fluid, ( i i ) aerobic and anaerobic trypticase sheep's blood
agar (iii) trypticase soy agar (70%) plus thioglycollate broth (30%) used as a "T-soy Agar
(TSA)" deep (IV) Loeffler's slant containing 3-5 ml. of thioglycollate broth overlay to
determine serum liquefaction properties of the isolate and growth-stimulating characteristics
of the medium. The isolates are tentatively identified usually by family and/or genus and
subsequently forwarded to Dr. John Roberts of the Division of Laboratories, Michigan
Department of Health. Lansing, for further examination.
Susceptibility

tests for micro-aerophilic

and anaerobic

cultures

Several methods may be used for determining the su.sceptibility pattern of these cultures.
They are as follows: ( I ) The incubation of the disc-agar inoculated plate in a Brewer Jar
(2) The "shake thioglycollate agar culture technique" "described by Merritt' (3) The "disc
thioglycollate broth technique" proposed by Alvarez^ or (4) the serial dilution of antibiotics
in thioglycollate broth.*
The test tube serial dilution method using thioglycollate broth has been for us the
most desirable procedure. The antibiotic is diluted in this broth in increasing concentrations
(i.e) 0.1, 1.0, 2.0. 10.0, 20.0. 40.0 units or micrograms per ml.) by the serial dilution technique and are subsequently inoculated with 0.1 ml. of the "test organism" in thioglycollate
medium, (b) ati inoculated thioglycollate control using the "unknown test organism" and a
series of antibiotic- containing thioglycollate tubes using a "known test organism" as the
inoculum which serves as an additional control on the experimental system. These controls are
necessary to insure the presence or absence of growth of the "test organism" and the presence
of antibiotics in the tubes of the test series. Replicate series are desirable whenever possible.
*Dr. Frederick C. Fink, Hospital Laboratory Service, Charles Pfizer and Co., Inc., Brooklyn supplied
the lyophilized antibiotics.
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The susceptibility of the organisms is determined macroscopically after a suitable incubadon
period by the presence or absence of growth in the varying concentrations of the antimicrobial
agents. Subcultures are also made at the minimum inhibitory concentrations (MIC) to determine whether the antibiotic is bactericidal or bacteriostatic. If a standard procedure is
adhered to, reproducible results can usually be obtained and the reports from the bacteriology
can be readily interpreted by the clinical staff."
RESULTS

All the unusual isolates reported in Tables 1, 2 and 3 were obtained from patients
whose clinical status required intensive bacteriological evaluation. In many instances
the pattern of the infection in the patient was not clear-cut and the infectious agent
could not be readily isolated. For this reason it was deemed necessary to make multiple
attempts to isolate and identify the organism. Although the data in the tables does not
usually show the number of times the organism was isolated from each patient, it should
be understood that in many instances several positive specimens were obtained. In several
cases (see Table 1, patient A.W.) the same organism was isolated as frequently as
seven times from as many different specimens.
The unusual types of organisms which produced acute and chronic infections
consisted of a variety of gram positive and gram negative organisms. In some instances
the organism was gram variable or consisted of a strain of bacteria which is capable
of having both gram positive and gram negative cells in the population. The data in
Tables I , I I and I I I clearly demonstrate the usefulness of thioglycollate media with
supplements in the isolation of these fastidious organisms. The majority of the unusual
isolates would not grow on blood, chocolate or other solid media. The thioglycollate
medium was also very extensively used for the maintenance of stock cultures which
could not be supported on other media.
The identification of these organisms was based on such characteristics as macroscopic appearance, gram reaction, microscopic characteristics wherever growth appeared on solid media, and biochemical activities of the organism. The final identification listed in the tables is the result of the combined efforts of the members of our
bacteriology department at Henry Ford Hospital and the very fine services of Doctor
John Roberts of the Division of Laboratories, Michigan Department of Heahh.
The data in Table IV is an example of the type of report which is prepared upon
the completion of the tube dilution susceptibility test. Although the results reported in
this table are based on macroscopic reading at 18 hours, the experiments are examined
at 18, 48 and 72 hours and subcultures from the tubes are performed in order to
determine the bacteriostatic and bactericidal end-points. Note that the MIC for
penicillin and penicillin plus streptomycin is 0.1 meg. The organism was slightly more
resistant to Chloromycetin and tetracycline. Streptomycin began to show effectiveness
only at 100 meg. per ml. Since the susceptibility patterns of the unusual isolates
showed wide variation, it is desirable to perform the antibiotic tube dilution series as
soon as possible. The choice of antibiotics is based on previous consulation with the
clinician.
The present report is primarily intended to give the bacteriological aspects of
infections due to "unusual organisms". However, since the author has also had close
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association with the clinicians who managed the ca.se, certain clinical observations
should be noted. Firstly, the clinical diagnosis of deep seated infections, meningitis,
subacute bacterial endocarditis etc., were made more readily as a result of the bacteriological data (see Tables I , I I , I I I ) . Secondly, the therapeutic approach applicable to
the particular pathogen was favorably guided by cultural reports and the susceptibility
tests. Except in cases where there was severe underlying disease, the cases reported in
tables I , I I and I I I usually showed a successful clinical outcome. The clinical manasement of some of the cases will be reported at a later date.
Table I
Unusual Isolates f r o m Blood Cultures
Patient

Specimen No.

Media used for
Isolation

Micrcscopic
description

Identification
of organism

O.K.

2-22-62

Thioglycollate
Ca.staneda

small gram
positive bacilli

Corynehacterium

A.K.

3-19-62

Thioglycollate

gram positive cocci
in chains, small
gram positive
bacilli and gram
positive cocci in
clumps

Arthrobacter
lutnescens

P.S.

3-23-62

Thioglycollate
Blood Agar
Chocolate Agar

gram negative
diplococci

group

sp.

Neisseria pharyngis

A.M.

6-25-62

Thioglycollate
Castaneda

gram negative
diplococci

Neisseria group
related to N.
perflava

K.H.

7-24-62

Thioglycollate
no growth on
desoxycholate

gram negative
bacilli and
gram positive
cocci.

Alcaligenes sp.
and non-hemolytic
Micrococci

A.W.

11-11-62
similar organism
found in 6 other
specimens

Thioglycollate
small pin-point
colonies on
blood agar

large and small
pleomorphic
vacuolated gram
negative bacilli
some forms were
definitely gram
positive

Arthrobacter
tutnescens

H.W.

11-14-62
and 3 other
specimens

Thioglycollate

gram positive
cocci in chains

resemble Lactobacilli
but do not have the
same ferment:ition
pattern

H.J.

12-6-62

Thioglycollate
Castaneda

gram positive
cocci in chains
later shown to be
gram negative,
reactive with
polar staining?

Pasteiirella sp.
probably P. tularensis

12-18-62

Thioglycollate
Castaneda
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Table I I
Unusual Isolates f r o m Brain Abscesses and Spinal Fluid
Microscopic
description

Identification
of organism

Forehead abscess 1-8-62 Thioglycollate
Forehead abscess 1-9-62

Gram positive and
negative bacilli
with pointed ends
with gram positive cocci.

1. Fusobacterium sp.
2. Brevibacierium sp.
3. Micrococcus sp.

Brain abscess 1-9-62

Thioglycollate

Gram positive and
negative bacilli
and cocci.

1. Fusobacterium sp.
2. Brevibacierium sp.
3. Micrococcus sp.

G.A.

Brain abscess 4-11-62

Thioglycollate

small gram positive
bacilli in palisades

Corynehacterium
acne

M.P.

Brain abscess 8-4-62

Chocolate agar
Thioglycollate

gram positive to
gram variable bacilli
in Chinese letter groups

Corynehacterium
hoagii

C.N.

Brain abscess 12-21-62

Thioglycollate

Gram positive anaerobic
bacilli arranged singly
in pairs and clusters.

Eubacterium
crispatium

E.K..

Spinal fluid 2-16-62

Thioglycollate

Gram positive cocci,
arranged singly in
pairs and groups.

Peptococcus
anaerobus

D.M.

Spinal fluid 3-31-62

Thioglycollate

Gram negative
anaerobic bacilli

Bacteroides

T.S.

Spinal fluid 5-12-62

Thioglycollate

Small gram positive
bacilli i n clusters

Corynehacterium
parvum

L.K.

Spinal fluid 12-18-62

Thioglycollate

Small gram positive
bacilli with central
staining.

Eubacterium
lentum or
E. poeciloides

Patient

P.P.

Specimen No.

Media used f o r
Isolation
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Table I I I
Unusual Isolates f r o m Miscellaneous Clinical Specimens
Patient

JZ

Specimen No.

Media used for
Isolation

Microscopic
de.scription

Identification
of organism

Cheek wound I-I0-62

Thioglycollate
Blood agar

small gram
negative bacilli.

Vibrio

Prostatic f l u i d —
2-22-62

Thioglycollate

small gram po.sitive
bacilli.

Corynehacterium
parvum

Eye swab 2-22-62

Thioglycollate

small, vacuolated
gram positive bacillus.

Bacillus

Scrotal exudate—
2-26-62

Thioglycollate

small gram positive
anaerobes in pairs
and chains.

1.

Peptoslreptoccus
evolutus and
2. Peptococcus
aerogenes

Forearm exudate 4-5-62

Thioglycollate
Blood agar

gram positive
bacillary elements

Nocardia
brasiliensis

IN

Root Canal 5-12-62

Thioglycollate

gram negative
bacillary and small
coccal forms.

Fusobacterium
sp. coccal forms
not identified

LM

Neck mass 5-19-62

Thioglycollate

s:nall gram positive
rods in palisades.

Corynehacterium
diptheroides

CW

Mesentery abscess
7-10-62

Thioglycollate

Gram positive
anaerobic bacillus

Clostridium
tertium

,1,1

Orbital swab—10-19-62

Thioglycollate
Blood agar

Large gram positive
aerobic bacillus

Bacillus
megalerium

LK

Wound—11-26-62
Cholo-cutaneous fistula

Thioglycollate

gram negative
bacilli with gram
positive bodies

Arthrobacter
simplex

,IH

Spleen—12-3-62

Thioglycollate

Small Microaerophilic
gram positive cocci
in chains

Peptostreploccus
magnus

111;

Appendix—12-6-62

Thioglycollate

S.Tiall gram positive
bacilli in palisades

Corynehacterium
granulosuin

CJ

Appendix—12-6-62

Thioglycollate

Small anaerobic gram
negative bacilli

Sphaerophorus sp.

Filam.entous gram
negative anaerobic
bacilli

Sphaerophorus sp.

PI

1;N

Liver—12-13-62

Thioglycollate

sputorum

brevis

HF

Mandibular specimen
12-19-62

Thioglycollate

small gram positive
bacilli in palisades

Carynebacteriurn
acne

ES

Neck abscess—12-31-62

Thioglycollate

small gram positive
bacilli in Chinese
letter forms

Corynehacterium
acne

SS

UNUSUAL BACTERIAL ISOLATES
Table IV
Antibiotic Tube Dilution Series Using Corynehacterium

acne*

O.OI meg.

0.1

1.0

5.0

10.0

Penicillin

2-1-

—

_

_

_

—

Streptomycin

2+

2+

1+

1+

H-

Penicillin

2+

—

—

—

Chloromycetin

2+

2+

±

—

Tetracycline

2+

2-1-

1+

20.0

50

100
—

H-

±

—

plus streptomycin**

—

Control (no antibiotic) 2+
— = no growth, organism is inhibited by the antibiotic.
+ = growth, organism is not inhibited by the antibiotic.

DISCUSSION

The bacteriological diagnosis of primary or secondary infections which are due
to microaerophilic, fastidious organisms may often be extremely difficult. Furthermore,
the decision as to whether or not the organism isolated from the specimen represents
the pathogen, is frequently difficult. It is well known that occasional isolates of the
families Enterobacieriaceae'"^ and Corynebacteriaceae may represent contamination or
by the same token be the causative agent of the infectious process. The significance of
the former as a pathogenic group is well known'-' but some members of the Corynebacteriaceae such as Arthrobacter and Corynehacterium are not as well known as
human pathogens. Our experience has shown that they may be responsible for clinical
signs due to brain abscess, meningitis, septicemia etc. Such groups of organisms as
the Brevibacierium, Eubacterium, Fusobacterium and many other groups have also
been shown by our data to be implicated in serious infectious processes. Thus, there is
absolute necessity for diligent bacteriological examination of all clinical specimens.
The bacteriological approach to a difficult diagnostic problem of an infectious
nature should be the formulafion of plans for the possible identification of the organisms
in direct smears as well as the use of cultural procedures. The examination of the direct
gram-stained smears may or may not be rewarding depending upon the type of specimen
as well as the type and number of organisms present. Usually the tentative identification
in primary smears of gram-negative organisms is more difficult than the grampositive bacteria due to the presence of gram-negative debris. In either situation it
*This isolate was obtained from a brain abscess specimen obtained from patient GA (see Table I I I ) .
The antibiotics were diluted in thioglycollate broth which supported 2-1- to 44- growth in the
"control tubes". Readings were made at 18 hours or whenever sufficient growth appeared in the
control tube.
**Equal amounts (concentrations listed at top of table) of penicillin and streptomycin were added
to each tube to determine the presence or absence of a synergistic response.
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should be emphasized that the examination must be made by personnel with considerable bacteriological experience in reading properly gram-stained clinical material. The
specimens should be collected aseptically with sterile swabs, needles and syringes, etc.,
and immediately inoculated onto the appropriate media. It has been our experience
(see Table I , I I and I I I ) that a highly nutritive thioglycollate media containing supplements must be used. In addition aerobic and anaerobic cultures using sheep's blood
trypticase agar, chocolate agar with supplement B and if desired a desoxycholate or
a McConkey plate can be employed for screening out the more commonly encountered
enteric organisms.
The cultures should be examined daily by macroscopic methods and gram-stained
smears prepared when growth appears. Keep all thioglycollate cultures for 28 days and
examine at weekly intervals. Since many clinical specimens produce turbidity in
thioglycollate medium which tends to mask the macroscopic identification of organisms,
it is necessary to examine gram-stained smears and to make subcultures to fresh
thioglycollate with sufficient inoculum (O.I ml. not only a loopful) and to subculture
under aerobic and anaerobic conditions. The follow-up studies are based on the
bacteriological data obtained at this stage and usually requires the services of a highly
qualified and experienced bacteriologist. Some of the more basic characteristics of
the "uncommon isolates" are to be found in references"'^' and a few are described below.
Gram-Positive

Organisms

Corynebacteriaceae — small gram-positive rods frequently banded or beaded
with metachromatic granules. The arrangement shows marked diversity ranging
from single cells to groups of cells in palisades and Chinese letter forms. Aerobic
to microaerophilic but a few species are anaerobic. Parasites and pathogensplants and animals, also found in air, soil, water, etc.
Two genera were found most frequently in our clinical specimens—Corynehacterium and Arthrobacter. The term 'diphtheroids' for the Corynehacterium group
is misleading to clinicians and should not be used since it implies from past
experience that the organism is non-pathogenic. This report and other experiences
which the author has had definitely shows that this group of organisms (Corynebacteriaceae) are pathogenic forms even though they appear "diptheroid-like."
Corynehacterium—the cells frequently showed club-shaped or irregular swellings, were angular and found in palisades (picket fence) arrangements. Granules
are gram-positive and may be aerobic, microaerophilic or anaerobic and is catalasepositive. Many other biochemical properties, may be pathogenic for man.
Arthrobacter—Older cultures develop gram-positive characteristics of Corynehacterium but young cultures are gram-negative to gram variable. Coccoid cells are
observed in cultures one or more days old. Old cultures tend to show grampositive characteristics in coccoid cells which also persist as the predominant
form.
90
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Organisms

Bacteroidaceae — Gram-negative microaerophilic to strict anaerobic rods with
rounded or pointed ends which vary in size from minute, filterable forms to long
filamentous, branching forms; may have marked pleomorphic types. Body fluids
are frequently required for growth. Therefore, use serum or ascitic fiuid supplements in media. Found in intestinal tract and mucous membranes of warm
blooded animals. May be pathogenic for man.
Two genera have been encountered in our studies — Bacteroides and Sphaerophorus. The cells of the Bacteroides group are usually simple small rod-shaped
forms (weakly pleomorphic) which are strict anaerobes. In contrast, members
of the Sphaerophorus group are highly pleomorphic, producing numerous long
filaments. The organisms are strict anaerobes but may occasionally be facultative
anaerobes.
Further details on the other fastidious organisms (i.e. anaerobic micrococci, Peptococcus, Peptostreptococcus and Vibrio) are to be found in various references."^ Suffice
it to say at the present time that these organisms were definitely implicated as human
pathogens. In most instances it is necessary that the bacteriologist obtain at least
one additional "outside opinion" on the identification of any "unusual organism". As
indicated previously, it is also imperative that the organism be tested by reliable antibiotic testing procedures, preferably the tube dilution procedure whenever the clinical
picture requires semi-quantitative data.
Another aspect not seriously considered in this report is the occurrence of the
most commonly isolated group of gram-negative organisms (i.e. Enterobacteriaceae''^
and the gram positive organisms (i.e. Staphylococcus, Streptococcus^'^). Members
of these important groups of organisms predominate in specimens submitted to our
laboratory and their incidence is on the increase as shown by our experiences and
those of other investigators'-'. Therfore, it is necessary that the bacteriologist keep a
true perspective and not place greater emphasis on the isolation of "unusual organisms"
at the expense of the more common pathogens.
The majority of the "unusual isolates" obtained from clinical specimens in our
bacteriology laboratory have been stored in thioglycollate medium, skim milk and/or
lyophilyzed in these media by means of the Edwards' Lyophilyzer. No data is available
at present on the best methods for the preservation of these isolates. However, a variety
of methods and conditions will be used in an attempt to obtain further definitive information on these and future isolates.
SUMMARY

1. A series of "unusual" isolates has been reported herein.
2

Some of the methods and precautions employed for the isolation of the
fastidious organisms are described.
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3. The methods for susceptibility testing are included.
4.

Some of the problems in nomenclature are briefly discussed.

5. The necessity for consultation between the bacteriologist and clinician whenever difficult infectious disease problems arise is discussed.

REFERENCES
1. Merrit, E.S.: A simple method for determination of the antibiotic-sensitivity of anaerobic
organisms, Am. J. Clin. Path. 38:203, 1962.
2. Alvarez, J. P.: A simplified .sensitivity procedure for anaerobic micro-organisms. Am. J. Med.
Techn. 21:249, 1955.
3. Bailey, W. R., and ScoU, E. G.: Diagnostic Bacteriology, St. Louis, The C. V. Mosby Co., 1962.
4. Skerman, V. B. D.: A Guide to the Identification of the genera of Bacteria, Baltimore, The
Williams & Wilkins Co., 1959.
5. Breed, R. S., Murray, E. G. D., and Smith, N. R.: Bergey's Manual of Determinative Bacteriology, Baltimore, The Williams & Wilkins Co., 1957.
6. McHenry, M . C, and Martin, W. J.: Bacteremic Shock due to gram-negative enteric bacilli,
Proc. Staff Meet., Mayo Clin. 37:162, 1962.
7. Gorman, C. A., Wellman, W. £., and Eigler J. O. C : Bacterial meningitis. I I . Infections caused
by certain gram-negative enteric organisms, Proc. Staff Meet., Mayo Clinic 37:703, 1962.

92

I

